The mutation rate and the distribution of mutational effects of viability and fitness in Drosophila melanogaster.
The empirical distributions of the average viability and fitness of mutation accumulation lines of Drosophila melanogaster were analyzed using minimum distance estimation. Data come from two different experimental designs where mutations were allowed to accumulate: 1) in copies of chromosome II protected from natural selection and recombination (viability: Mukai et al., 1972; Ohnishi, 1977; fitness: Houle et al., 1992), 2) in inbred lines derived from the same isogenic stock (viability: Fernández & López-Fanjul, 1996; fitness: this paper). Information from all data sets converged, indicating that the mutational rates were small, about 1% for viability and 3% for fitness. For both traits, the rate of mutational decline appears to be smaller than suggested by previous studies (about one-fifth of the latter), the average mutational effect was neither severe nor very slight, ranging from -0.1 to -0.3, and the distribution of mutant effects was, at most, slightly leptokurtic. Therefore, the mutational load in natural populations is one to two orders of magnitude smaller than previously thought (as based upon analyses conditional to estimates of the mutational decline of viability or fitness that appear to be biased upward). Over 95% of the mutational variance of each trait was contributed by non-slightly deleterious mutations (absolute homozygous effect larger than 0.03 or 0.1, depending on the data set considered) occurring at a rate not higher than 0.025 per haploid genome and generation. Our data suggest that most deleterious mutations affecting fitness act mainly through a single component-trait.